1995 >£Ullxt*Jl 






aimVipll Jl$ Ltoll ^1 



jlijjM Jc- iuu.j 

i. i\"k 4 » <\ "l i t-jbVI Aui£ 



4-4 jL» 



- c * jj u iuaj Jal JaaiVi j j* or. J dlXaaJ Jill AjaImJ) dil ■kUint.aH *-Ja j aS jl jJjj 

4Jdll dL_> L*1U du* j-o LUJ Jj djjlc. jS 4*^1 jU»Jj <^1 .LL^I 

4_jLuJLj 4 ml -L j >oa ^Jj LJjjul) Ixj JLils . £-u)Ull (jjlll J JJlxTi AjjjaJI 

dll j >u\lj dlLil j^ll 4 ^>JJ (Jc- duLS 4-*jLui 4,1 m*h 4_jld l flll^kUit-nx ^-uajj AJLuLl1]I 
4_uj*J! dmj-aLi j-kic £_LiAul! jj-Ail tl$jjl <Jj 3 lilij j£ I j43 jj tAaj j*jl 4*111 Jj 4 jaL.II 

I—iInJ ^Jc. jjjlJu VLa^j 4_*S/I *aJ 4111 (j-ojfi (j^ij .j» jail l$-L* Jl*^ jl jp l* 

t"l\ t\Lm<all <j_-o 4 -jaL II 4 > ill lijjj 4 jl-iTi La 4 j£I ja Jj d^iaJili <lgj 

Jj J I jjm9j I jld a jjj£]I ^Jlilj* dl 1g Jj .iSj 4 jaL11 

^ i/ij Ij_»jjj (jjll * Ljj . 4 jalc. ^aJALLa a ^•v.'l-l.'I LaJ 4_u_^*Jl 4jaL1I l" '1 -w ^ jJaj 

djl— C-LoaJl J J— 4-^- ‘-** 1 ®; “’ P S jl j_sS/l •’' j 4 > (jl diJ-l*JI 4 j<iLH dll 

jl JUcVl kiliii ^ jua.ll ^ jlrVLuj 4 j C. ja .X-l jfi J j jjjoU j-Lu Laj 3 dlil£ j <4_}aLJI (."jL >uu j*]l j 
Jj. J' jl—£j diljl£-»yi 4ia j* ^Cr Jl Jc frLaUl frVjA 4jjj (_£ HI >11 <_£Ju dljAi 

.^LjUn J L_ijL*ll jj jjiSHI 

^ 4_j5L^aS/l 4 ka \ J l J f 1871 Jfc 1288 ( jlj) dilijj*L5l J ilj :4 jI^ 

< j— it jl >-kll 4_uj*Jl SjJiH dii-i l—ft]j .(^j_j-oa 1I J-iJI ^jS l jjb jLi-aj <d)jjxj 



75 




1995 !+**** / J,Ill - yiUll .m*1I 






(J^fc j j*-<m (ji] Ale tl$jj A %■>.<-> U Ijj. 14 (JJC-J eAa, (ji) ci^J f 1916 (*lfr A\»W 

A_uj*J( L$Ii* j£a. A "' j-* Lf Aji\ Ajxkllail ajjaJI t - ilr> Ajjjjuj ^1 l_iAA .^jUaJjill (j*j>ll 

»jl jj ^ S Sjlj^LJ l j—jAa ^_j l. i Jail I^bt llA /'ll j A ,» j 1 jtLuil A jlnijill 

A t^j! jjtll J *^j« tiLLall A ij.^ £_a (J_Sjjl (jjixA jjiLiujill Jl^,l lal J .Aja.jlaJI 

Ajj j L$jS £l!*j t4jjjla a J l« J Aju ^Isij j*JI i Jin a. 1' Aoiiail I jj.14 

A_j j ; aiSj’yi Ajj£_ouJ1 (JjISu AjjjC. (. - <1 ?k.\]ai.rt.a jjC- <.**1 % j]I ^1 AlaA ^_i ASj 

£x!ul Laj t CLiLa. jjLajI ( j ja_a <_£jaj ' jj“ - \ a >» a (ilij i_kJlj tAjjjaJI (jjjiilj s__lj ___>]! 

ASj £tll ... (j\juy\) A^IS tillj 0*J J*^ (j*j> H 1 g I mUajjI J C Imj (j! A^joLall JaliiVl <illj 

(-|1 j j_ A A_Loa. A_ial j*JI ^LLi]! 8 jl jj ^»A.jLa j-jjjll XoC. aLLujSM C-iLjai 

.cljl ^Uini-all eAA 3 *® jIaAjj i_ijl*-all (jial AjuAaj La Aj j^ma 11 

3* ‘(AjjjuJI AiHl ( * 4^> | ^Jjail ^^^alall ^ a^ati ^ aaiaaj j«a 3 * C_iji*-all U^J 

J-xaa. £_* 1925 (»L_C. aIaJu ^ j-il ai r , ^-aa-a ^jiLUiilj ^1 Ij&A (jjill JjIjSH JLxjll 

3 J LluII L_JL_niall 3^ Aji La£ >( *A jjC-j ^JaLuij ^AjjajiII (jjfljjj ^jIa jll ^iAwa 

^ALjj&I) A a->«^ ^ iL> (j-lc- (^_a L-iula (jLS ^A_ll 3^-^ .V ' a ’^< a 

SjaLaII i_ijl*-all jlc. I Jji.i j . .AjjUc, £Ajj Aail Al ^L^ali ^jirnil 

. (1 V 1943 - 1362 ^1^^ 

fAc. ^_S A_lijj«J 1 t")\ AjlLiajj Ajjau c_i 3 ^^ Jjj£a] 1 jp-ajL 

LliL^k^LLu^a V t ^ - >■ j 3_t ^L3aA (CjLuII ( »-1c. CjI c*l 1 ^ <JjLJj <Jj uiliillj 3ljoakJI 

jj ‘^Jj 1 j * * aajj frL-al*il jJo-kj t L.^1 ^_j!I A_m 1«1I 3—* JJ jLiljlj t^_uJbll 

j-k-a-a ^j-lj (^IaJ AjIc. (— lijS ••• :!^jla (jlJ ^1$-*!^ ^yilaj-ax 



.103 “ 76/3^ ^ Ajjilll j a H /Jja. ^ iiw* , a 1^ ^L&Vi /^^ISjjll 
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1995 .hom^a/J^O »>I6 - jAkllAAftll 






£ — udj ^ I$-ua (a_ijj*JI j Aj-uiijiJL Lj&I jjll iaLilVl ~ y m ') u-* B j A ^ 

. ( L£JI ^Lai IgiuJaj ^ill j* ^L-ai AujC djLal£ £jjU ^^L tdjIjiA 

A 1%.a ^_S Lc-Lu ajuall 1-LA <■" i\ -aUrtu^va u_fi j-L aII j_Lal j_iii Juki : jlj^Ji ^JL4 — 1 

t j IojAaII tj^l trfi u_i j ujjAiu jl£j .1908 JjVl jj^Jij (Jjl jA Ip Lj (u^JauLall) 

(j_xal jj_j£l!I 1 ^_ic. L_S j ... IAuS pl_a. JLLa ^_S ( j' j |» yu| ^uLj La ^aui lS 

^-ujVI <uS jj£j 1 A^JLA L$J ^-‘ ‘" l JJ (CjLul jjaJI pLajyji jfc ujauILj » 1 « Loa ujjLt-all 
jl A_iS LL^j jljja. <J_£ <- t ^ajj a\i» 1I j ^ jaKjyi ^Vlj ^aI^II ^*uVI j 

^_lc- AuJaj«J L jJbu&All LcLjj ^ ajcaII I JuA jjuijj ji liJ jj . JlaJI ^^JauLa UUuaa. it- 14 jail 

S\jJa^\ iLA ^ jA>AJ 

aLa-mi LajS L$Ldaj 1932 ^Lc. uJlJ^aII <-jlj*iLj Ljjt-daj ujJajLall Lfriuaa. LjLsuS/I a LA j 
a JuA L-LIjaII L.al >>J JlaI j (271) j L_^lj L_1 a-a ^JL j_A j ( jljjaJI ^ajuj 

I 4 I £*Jajj jjl£j^l ^ajuoII ujj^_p. jjic- a 1£ dlL LUJJj .LuiLLa l$_La t- i'wj ujlauVl 

: AIaLAa Jlij .JluLaS/I I 4 I Cuji J iAjjjuJI ^juijl^iil 

j_jl! jLla 4(joikii eLC- UUJ-clLuI Ajl^I j^j AaJUxaj uuau a j-aj LlajJ Aj^mU La jl£ j . . . 

^ j a~> jl ^u . ..AuISl al (j-lc. ^1 ujjSII jA aJULj j^-la Lajj jjj jpl dll iJiaull jx AluuJaj La 
Li^ ALLS ^1 J jS (UuIlUj l^jc. (JllLaJ ^ull ulllil j^JI jA dul£ I^jjSj ^Sll Jj.il >aVl 

UUaalLu A_JI duL-aj Laa A.halll (.“ul.5 (J_j (jU-wii tilLuA j_Sj ^aJ I j] A_il . . .Lua j! jl£ 

. jJall Ji (jjLaJI J ja-AJ aL^lj Ajatl ulujl ^1 ^jjl .tillj ^^Ic- ^jIlIj dull LAA tpl jJauiVI j 

jl£ m all I LA jx jS/ Jl^ aLIs I hi tli VI £jdal J Ujj&l J ^1 tillLS 

<^LIlS . dj_jLakJI ^ la II jl ml; L^AjIL La A^-uPa j Ajj^jaJI djlllj^allj Ailll c_u^ djLjj Jallll 



5^18 jl* aLj ^aLlII ^ a^ all aUa jj-al jjjSlII j fj aJ a*At t ^jl^ > all 

.1943/258 0*6 j 

.1908/843 t>“ 10^ 33 *■ i Wli a l l /jljjaJI A /ujjimjj tuijjj^a 
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1995 / J*lll xaaII 






<J_jE X 1 j Ja±yj]l ,_j-a I jji. I g 11 a&l CjjIj ^^.uS/ 44j«A1I a JjI jll JalilS/l ja l jjj£ Cilaftl 

aL_al*ll ja (jjJl-v.aH l^itjJaj ^all jl illuly. Ajj«-aH JalilS /1 ja I jjj£ CjjSi ^iii . ^jl£ 

.IaIjjui La dAaftlj ^]IjSL -ly jj jjjll 

ll j_j] i" l jy jJ li j a AjLaS/l j <Aj! jjll ^ (Jli-ali (Ja*JI (_^ljl j jl£ lS J lift 

^aLall 4(jjllj^H AjjC- La til jail 4 Ujj* 1I Aaj jC. La ^ 4Q j >>oall V ji -lalilS/l ^ n**bl 

(A) 4-ij^lL aJja (JjijiLl J .^^4 j»LhJI AjjC. La j 

4J i ij’J 4 Jajll CjXI ja jjji ^jjjs) (j'jja. Ard vark. Sym Earth pig. orycterpus 

^ * 4 tai l 4 1 ^ 4 i\rL l it \W ju>i^ 4 4 ^ AjauiaiS^j la ilc, i. i\a 

.^11 . .A airy Jjlal ( ji-i J^) J &.jiLlai Sjli (v—iXai jji) jljj*all 

SL_ja. ^_a ^3 jSfl j Zamenis (periops) diadena :^i j (Z) 4 -i j 

o j— 4A. L-frui ^jll <UaJI ^jVl (JjSj . . (jiij (^1 ^Sj 4jl£ lljjui j (jJoUj 1 $jA ^^jII AoaJI I jljjadl 
;^_JjiS/l (_^l_jVl Cll ji :( jlj. jyJl ^ y ■ a) (.**)! y \Vin*>a j djl J j_La j_a ^ij— aj llAj £cjj jljaaj 

.qudrumana 

(j— a £ jj Anthropopithecus troglodytes E. chimpanzee F.chimpanze :^Lju1) 

L a jl^a J -v -L_la ^ILill Jj_ia 4^» my 11 L_uSjj 4_JI Lg-jjSi j 4 jL^uVL) ^ aJjiil 

• AjAjjSI JaaJ ji ^ A A jfill ^1 j^ll <jiaj .^1 t_jjj Vj 4 . 1 aia j jX-oJ allij 

llA <-J ^JJLJ ^ill ^auVl jA j 4(j1ljMtll 4_JjC- (ja I jl ja l^J» a » >1 IAS alA ^LujH Ajial Lai 

.<_£ jai ^ >a\ J^iH j 4 jjLi ^ jaij 4Cl)jjAjjjJj jjj&lll Adallll alA J^ij 4^Alj& jl jJaJl 

Ci \ jj j-a jljja. jJk J Papio E. Baboon F. Babouin (aII)) j^jjVI j i^IjjII 

44_jJSJI (_^i!j_j Aai j! <u1 j 4 jJalall ^jjA 4 jjjjl VI L. Ahaioa 44__uill jAj 4^jjVl c/<l)Vl 

CjLjI jJadl (^A Jjjlll j . AaAj jj] ^iUll j jajil ly.1 j jj L^la .0 jjj£ ^.^1 Ai* -W jJj 



.3 — 2 (j-ca AalAall j jljjadl ( >-y»a J jxai 44»jjLi-all ^ 
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1995 j jpiiLi i / J^ill - jiubJl ja*]| 






4 njl-JiH «.L«juit ^jaj t (jjjLcuH : ^Liil (JaI 1 3 j.amjj ^ : ^jjjl jiil al ^Ult 

A hal (j j allnj frLalr. ^j\ (jAj <4 j£jo11j jA j ‘( 4-abdl -iic- 

a kaN I filAj .(C.Maimon) <»A.ii c. j i4_uiiii ^IS jjjiil ^ Ljajl 

.(SvLuadl IaU*a 4jjU Jj <iaal (j-a (Jj (AjSjoII ji 4jJJ*Jl ,ja *'i'i^ dxjuul 
Ix^j (^j^)«Jll J jjmAa (JaI 4j^j*j <^^11 (jljJaJl _jA L_)J*J! ASj^oj La£ 

L_l> y> LsJ V >4 \ ilj i(babouin <jjjLj) 4.;<a *.lj La j_a j tj>^l -all lHaj ^aVI 

Vj .4jj^aJ) CjIAIjaII jjJaju tilL -laJ La£ ji (jj-aJA ji L^- i *- k * 1 jJL aa'L A/ 

Aic. j jjjii! £4jji A»«i j$a jjjAj-aJj (Mandrill) ajaujj <j! jjaJI 4ja.»“n 

.L-bji jjjALallj 

<J_k£ L-a£ ( ^jLaujVL 4 ^jj Jail Jjj_i]l) «. J IfrllA jaJ ^ik^aVli Jjjiill ^ja 4jL Laj Lai 

4_iJb Jj-lll j-A mall 4 _jIjj < - 1 >»% j 4illl l_u£ Jjjiill j$J £-Lj^> 1I Lai .^ujjVl 

(j j «al^*j IjjLS jl (^j) ^■ v, i A j ^<aLti jja 4Jail]l sL A (jl (jlajj . (jAjl! (J^i 

pLa^S ci*ij (j!5 La£ (J* Ajill 

: (Jja jjljJSkJl ( *lc. Lialili i— I ^la-all ^ ■ ^-jj 

cLjcaAj 4aJi^j SjL ^Aj Addax "Sl^-a — 1 
.Heron :oj>il ^La -2 

. L a'llr. jll 4^*1 >a\l tilLauiVl 4lu^aS iBelOnjdae — 3 

. jj>JI killLa aL*-o 4 (jA jiUa jAj Bittern Botaurus Stellaris jll -4 
.^ujaJI aJLII aJ j ja.j V jjjjia Bull -finch Pyrrahula ^Ut j -5 



• 1908 <845 — 843 / 10 -^ 33 ^-« /<— kJ ajjLdl / jljjaJI f a>a a <c_ijl«-all 
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1995 > 1 ^ 4 /^ 1110 ^-^ 1 * 11^1 






.^£l] Falcon : JL-a -6 

^dl A. jaLiJI ^iaI *aH (jJSjl j_Aj '^jLs ( jljjaJI ^ajuj ^1*111 ^«U. - i, (illilj 
frLa-mVl j_4 I JAX- JiA -ASj . . .1-1 jiiiA l l ja^i jjjSaII jljjaJI jjill Ilk Ciill 
.AjjiSjVI AjlULij ^Ittll jLutL IjJulij La Avi/I j£ij i jljjaJI jLj&V 4 jjj*JI 



^!l Cilil jjaII CVl pLajjI ^jic. Vj ^Ic- CllaHaj^aA ^^Ic- (Jxlij .all llkj 

f.La_*jjS/l ^aIxII {jjflV'll Sjjj-a <Jaa 1 <j£ij tL. lia\ j Axj.iall LujSj La^Li a Lgla Cilia 

(j-« elds 1 * ^ >^><1 jA j .Aj& CijSj ^Ull ■* lilall C A jl 11 ^Aja-kdl 4 jj^)*1I 

fj- lc- <-1 a C - yj Jjjill dDj >-ojAj LaAiC- IjuLa jj$L 4 ja 1*1I JolilVI (JJld J^ill <JaC jl 

j ^Ic. j* £ ji Jft j lAa.1 j fl& 



(J-Sl LLjilaAj 1 <a$ -a 1«a jaj 4^a1a 1I (JjiaH Mjl Cl jin-all jonl » » ■» ^La. jilj 
4. til ^*n jl Lulaj LalUa jH AjaIaII Clala— oaII ^aj>-al 4— alCj iL-iljy ^jjC- 

^a ftjlc-ol ^^ytll ^ILdl 



4 . r\ t - 1 jS I a £a! jLa 1 jl j^aJI ■ -* jjA^Hll Ja jl ^Icr Cl jSjll ^ILLaII ^Li Ijl j 

^1 4-jjjC. ^jA (J4 CiaCI j aIIII) jojjlallj Aidlj L-jILlII j _jdlj jaLIj ^)iill jC- 

jjLSj <j!*SLi (J_j 44 -ja1a 1I ljjLa_utl ^ t>! jj L_tl jCl <■ ^1 ^nil JoliiSM j-a Cil jCt ^yl] 4 V 

JJjJj Mj ^£llall jl jJaJl ^jic. Jjj jl L-AJ t^dllll AjjjaII Anlatlll jl ^idC jl (JACjI j 
jl j Ji*kl ft 1 a mV I j-a ftLalull ftjjjl La aCSLa jil aiud jl <Lal£ A 4_kl jaII ^La L«J jj 

.Aa.lj 



{£ >*J ^j-JI jl J-AaJ' J-i jl ,*—• j-i CH 1 V » Jj£ ^jlc- ^aaII jl jlal j 

Ijjj jl ju^ ^^Ic- tl^i-a LHa. jj^j jl£j ^a*a1U .CiI JaiaJI LujjV j t^l jjiVl j-a C jlS/l Cilia 



.102 j 41 j 35 j 34 j 20 j 5 clai*^ll /jljjaJl /j^#l iCjixAli (l) 
.56/ ^j-41 <iB ^ cUik^i /,>!»— ^Vili w 
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1995 >£Ull44*J1 






pljjil cAjLuil ^ jl 

l** it i l j i^A\ A-u^u^^ll 



a j i u* 



■i^Lall o~*j • < S^, 

A i j^g, ^ 1 a. .'I ^ 

Aj^uj jill c-LaojjS/' 4^A&i <_i ijLcaII jj-J A-a^jall ji LjoJ lC jiaJ Ci&lj 

,|l. jJajLail^ pyx a\I jJij ^jj t$_ia I jjj£ j£j jl£ 4jl £-# 

4U> ^ Jill J diS^ll (JhJj 4 j“''j* (JajIAa jjjJt jjuijV I jfc j 

.^. . ,4_uiu^aJl jjj AjjjlSjVlj AjjjSUl c.LaujV| 






i_jV| L$j fli jl j_i»JI f v>» .J CiUaOLsj clAjJoSl 1> (. iWilall diLajL-a Cjja. AS j I j& 

: jl J_i*j duLSj sJuC. cjjaLuiI iS^JaLLailj <i-uil J^]l L_iIj yS ^l«j£JI ^ jL# ^Ua^uji 

4_ia ja ^X-Ju] LaJ^Aaj a jl_a (J_£ j_C- 4., i j^j L-ij Wall j_uJ j l *■> j jljdaJl ^aua^a 

. J_ja 1I Axua jliib Ul£ La Ija&j 4#^>iaj <$akj j& ^iljbj 

j_i.Vlj Irv^ <i l— aA-l^i ji I j_A ili c^i Jl I atl-vl I jl La$jL ^1 aj£]I <_ija»jj 

.1— ft ijI*-ftJI jJaj jc- i-fti'i'Vj J ^laj£]l ^>Iaj ji ^^Ic- jJaliJI I jft <Jjy Lo-il j tU \\t~n* 

Aiil ^Sj . (2) U (^1) j (j Jill) j ( f Lull) JJiil ^ ^lajil! JjlS ^5j 

frl <a_.J j Ul a . 1 * 1*1 ^_3 j- j ‘ aa^I 1 xi-fc^a jj-jS^il ^ a]I I.*! A ^_S La<a LajoiS AjI& 

j_oxi J j -i-S j ij^-aWlI jUjll j-C. ^alaJillj ^IjSVI j* I jjj£ 76 ( jljjpJI 

'u-a a ^ic J^)]l ji jl joaJI jai-a) LaLajuj <1Lojj >a ^C, C-ij\w a H 



J l^r 13 j (j-uLaJu ^...aU aII ^ a>aII ^jljJaJI t^J^jylll 

1933/62 - 60 

l k laSLall /jljJaJI ^ a J-laj /ajl^l ‘^11 j ^1 _uiIja1I (_)Ij / j jLa ^Uxuul t^lajiil ^ 

.1911 -U^u Uj 169/2 c 39 5- 



SI 




1995 >+ m-w j, lii >auJi 4 A*ii 






ft.}La qa ji& ^jic. llnm L_ *^>*i 



J IguS j £1 JlS J t 4 -k.lL. 4 a 60 L-i^i 

(1) J. *&j 



-2 



4 4 4->\ *a It t— A «>. 4>ll «_ aI J » La j jj-cs j - jt~ ft 1 a> nl 4 jSj I La 4aa ■ «a a\I A&] 

• 1935 (A-C. a jaLaILi ^ iVij tii jj-JL-a 4Ja44jjil9 4^g. <1 144 ^JL jA J Ujl^slj IajIjSL 
« ’ ft La ml 1929 4j_ui ^_S ^Aa^ftll 4l> a -iS <■ ^jlSj 

n-L-flUj jJAij l g jlc- J_jjj J L-kjj-lall 4] ClxLji £ t4_uj*JLj IfrLll La j 4 j jllfuVL ^»jaai! 
( 4 JU 4 II (ale-) w-i]l liLjjla j f ia» ■ all 11 a ^5 jt -iij . jja juoll f k~xa a 11 I1 a <jl £ ^ 1 -k 

k. Jaji — uij) 4 jj£ LJjj-ua l_j J 9-J :j t(ftL3j jil 4_jill j uKaj j 

.tiUl jiC j ^uj) J ( l r>J*^ -^Lc lillill 4 _L£ jlAjjljl£jj 

(j IJA^J ^aIaI! £Aa»dl 4la-a 1929 d)j2u :4aajw 4 aJAa C-kl^aJl (Jlfl 

£_a^a!1 AJxa S 4jjJoj La 4 Ia^ jl£j .. .4 jj^ja11j l j L\ 1 j Laj 4j_jj£jVb ^ (jJaju ftLa*J 
l"l'-*\I-it.4-t.nH jjLj jVI L^_4j fii^i Jlij t^jjJI ^iaS ,\a 4^ft*^» 24 llulj t4-ai£ 4-La 
( » ajcaIIj . ^4 Jkiwa jjj i-nA-k j 4_la (j-A L_J j_L La ( ajL |aaa Igjlfk d) jL-taS t4 j£la\l 

.4 LB>C.Sn ftLlilbU Uu J LJJJA 

j! jj— il) tAberration of light gU a n™\ Ljj (A) <~i jaJl-j l-iLli 

: 4 j A -. J J Jji t"l i£j .Lg£ia (j-ojVl 4£^k ,j-a udLi. t^jLaM) ^jl£-a jjajj ft jdall 

t j j. ijU 1 j uiLl^jLa/jj-jll :l jJLa ljjjJI (j — a ^j-u^laH t4jl*jj jl t jjiil ^jlc. j j 

.jLilj /jjjll 



/131 /4-JU1I 4_JJ^)*il l L UiIjJ ^ gw a /(jij-oJl y-S 4_Jjilll _ia\ 1 ill.rftA tjlja, 

1955 s > 1 B 

.1935 s >U1 1 5o- /4 j>-xa 3I USSM jb 4AAka /^£lall ^l/o^-i tci > a!I ( 2 > 
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1995 >f* aaa iH jiUdlaAidl 






<j j— wall x_; ^ — a £ year leap a mj.iS Ai_ui (y) <_ i j*JLj aij-a <j-a-^j 

•yed posterior 

:^L LaS {L-kL&JI} CjJjj xii •ulc. Jwl ^jll CjUaa^/LJl Lai j 

^ uij (J-j AjlIIIj ALISj Laj 1 4 AjiIIIj ^uiVI jSx xkljj-all *. liSj 

Ljic- UU Vj 4 A_a1& £_mJ J (j-lc- Jxj A_Uklc, ji A_oaJjlj SXiL <.„ ,>H, »W ^ ^au-iS/l 

jjj *ia\\ jLaaJI S jj_ua jjjSJI ^aull ^jLY <_>^j 31 AaX-all ^iS i* i^\ \W 

jjixijf. jjlAto ^aijsVI ^Vl ^Lai ji Jlia t(Betelgueuse) ^L a u>->r,S/l AiilL 
j— a 4 — ai£Jl ji £t_j jSVI .1 if. jj<j — kLallj L* ($1 jj_aJI Xi) j jj_aJI L-L^la) :LaA 

Xj SLlall f.LJlj ($1 jjaJI x) ^jjSVi ijS LaJj (Jj tiilljS Cvuul ^-Aj iAjjjjLL ^#1 jjaJI Jajl) 

. <] AjUa (^jjAVI Aj £Jj t, «j*k >^i“i I^Aj tSXk._^a]l f-LJL $1 jjaJI 



^_a ^ (Menkar)j (<icS/l ^ x-Sia) >*j (Menkalinan) x>j 73 a <^_aj 
(Merak) j >ill x-Si*) (Menkib) IIS j ((^^lua >*i«) >*j ‘Fetus * j_^-a 

i~i l&l iA—JJ^jdl J jj-^aS/l djlj AiSlill $LajuiS/l SjSS (jic^ Jx I^Aj .( JjSVl <-J^ll 

."Xlia Ijjjjaj Xu Aj^aXrS/1 CjUill 



LUiii * ■■'»» <jia> <J_j LJ_aull ^Lc-i j_a jjxL>JI 4 »•>■ La L_uS jjj L_il jail >> 

jj-131 j-* ^JLaJI ^ < Achromatic *1 1) L$-a yj_au Sjc. *L*»Jj AiHa-e 

CjI <a\S £.tJn) C-ijLuall ^Xaj La^" . ...^^LLual xii ^aJ L_jj 5 ^aJ jA j tAcrolyte 

: J£La (illill ^klcr Ax)! L ,^>1 



Absorption of light * ^L-alai -1 
Acceleration :£ jL-all -2 
Achromatic (>• ^j) :^»Lall -3 



.^xjj (^najc.) 371 — 370 j 3 -»i 87 ^ ^ j l-ijLu 
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1995 / JiHl 0^ " >&UJ1 aaaJI 






Acolyte -4 

Acronycal ^ " 5 
Aerolite '^s y* y*^ _ 6 

>>,)j V Laa tLX-laJl liiliil fSc, yk Cjl’JliKtall Jjic. JajAj jl Jjj U£ J 

JiLilL di ia>jm x5j (Expanding Universe) S jLjc. JJLa ^ j-iJbjaII lx* ^_i £ia.Ll' Ajc. 

ji ti.-ti Juali jl JIaiI! ^j_S XiVI j i CjLjJuaII j fcJ.1 aoaH jjjSJI : JjiS t A in-^ CjIjLc-j 

il j-aJl)j ( j-ftakVl JaaJI Cua . ja jij (Red line Schift) S jbe- j -Ia JA&J ^L-uVI 

^Xuill s jftLJaj A \, ^ L$J J C jLiji^ajlt ^Ic. CjLaJJaj«aA jja a jbaJl a^Aj ( jAa.S/1 JaaJI 

.1 $j\j ajLiVI (jjj ^ J-uXkll <illill ^Ic- J*-aS L n5Li (j£aj Vj .aja-all £ jli AjJjIII 

jLUi ^USl (l> >aiKu) a-a>U1I a1»uLJ jl$*. jAj (interferometer) Jail lILa £ 

.l$i& Jatilij CjI jUc Aaj j .Agj-K mil f jaLlI 

.L*a.jli j_A La 1— g iaj aja-all Jib jA La l^la tcLpaJl ^JjJI l^lu jja ^ I jjl (^XaII)j 

Mjk J£ >Ju £l Jii a j^all Jib l+ia <jl£ Laj 

A-aLaJL jaA) ^^aa. i^xJl f- jXa ja J jJaj jl£j V iAajj*jl AjJIL ^a 1«JI L_ul£JI (ji aa i^XaII 

. A a Via, a 11 ^If~- ^j'Wi Aaj jC. aLajjjl ^y]l 

A-jUjJall (jJaj^Lal) Jamjll jAj) (Ether) Jail JXalill i_kl_yjl ^ j bLal Ljl 

L_i jJ_ha11 j i all jLJall JjLuJI (jC- aJ I JjjjaJ laUll ^Ic- pLII ( joj))_j (pLjaiil L.jla.^1 

jj-AJ JjJJI Ixjjj .(jJLjI) j\ .Jail JjLiaIIj ( jLii) A an Jill jj^aj^Lall JoaujIU .aLJabU 

.(jjailll jjjiLA J XXkJ La J . jiVI (jC. LaAJia.1 

t>A J^l jS/ (£ujLil!)_j(ERA) Jailj (^ujLll Ixa) (Epoch) Jail A-aa. JJ 

J * Ji jLS ^UaJI Ua Ji-aiills .L^jl ij^a. ^iiuj L£Is ^ ’m a j IaIc. ^-Laa ^jjkill /jjjiA 
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jj.U— 






Jt l(# SMI Jj h»£ JSVl 

^jC- Jj j i n~> ^ jV ji j C_j1j£ A ft L-iJajj >J ' I j'n all jl j^jjj 

.AAjli iAjJlla djl C il a> j . j a3 Ala t jj^LaJl jxaII ^ja^jII 

:C*Lil! iIil^Lk^t <j2mu ujjlj -3 

£jLJI (j-j.il> a) 1 CjLnll ^klc. dlLa^Uajb^l V jL-a laaj L_k jia-alt (jx*i jjj£jl! j*aj -ill 

• A—pl nil l**)l •xllat.AiAll ^»Jk1 j__a Jl*jj . (j^wLaJu ^jaJI ^aInJI ^a>«q11 a!>_a j)A l>allillj 

cjUii ^ ^ -tuiVi ijA j* jill UJj£ _yC. La jou C_u£ All" .’AIIHa Ij^Llo L^IjaII JjL 
£c_Ua*AaAll j_Sjj ^Jj t A. jm>Ulj jl A-_) jjlSiVlj <LIL La £- vUa*^l <_}£ ^aj j£j Jlilj jl jjall j 
A i£Jj .AjjLjS V] e-illc- yi AjjalSjVl c— ilaJLlajbAail jc. <■ iVi^j -}1 £jV AjV ^uijjill 

."1 jjulS \ a$ \u (j jill jlS Iaa (jjaJJa^Aall jSjj ja 

(J_j tL_i jj_all ,.a>1 A jijjV A,,L*>ftVi Jiiifri i> jssi <j .-uJ jiSj 

." t*LJ AJjjca L-uiVl (jic- t. nUaj^ijV tAjjjC. L_ij ja_i I^Ia 1 jSlj 1-liC. tllj&j 

jA Aj S-iLiVI CiLjjj -13j djljill ( *lc. L-j jIhaII jjaI 1$JjLu ^lll JaUlS/l ja £■ ILaj allA j 

:CjUi1Ij jljj^Jl ^aIc. aJoIs dilaj^a JJ ^ sK^a JJ 

tjjj^ mil aJLx. ^_S CjLu tjjljjall (jA AabIaII A ^ijiU£ dlLiill j>A (Sjjoil) 

jl] l^jia ^lill tliUill Joa HU CljL-aj tliAJj lIA jS AjjJbjll j SjljaJl l^jjL-ai 1 jli 

Ay_uj*Jlj |u_ij_i]^ A A,.hril (j-uaJl jl IaAj . CjLjjll A_la ^ jaj ^llll ji (J*-aVl 

Uiill Wla uuS ^1 SI j-ill cM* ^ <F^ jA :( C U1I) ^ JlSj .(EMBRYO) 



.1935 J 371 - 370 (j-a ■AAuii /t_iji*j i^j 

^jjaJI ^aIuJI ^ a> aII a 1-va ^(jljjaJlj CjUI]) cLiLOLLa^I (Jakj j i jLlaII 

.1927 289/7 c 7 ja 
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1995 jhooi** / J^I 0^ “ jAUJl aaaJI 






1 — IajIj idiLojil ^LaIc- lie, jjjjiiVl j-a uijilli 4 jj-uiiu (J( JI ^rLiiajV JjJ j-Aj 

. .(^jaUII .x#) < j -k l^ rt (LAINE tjjfy 

• J 

(Sjjuit j (a jjiill)j ( jjSjil) Ifl jj '-ijiil jjlj 4 j£j S j jail ^ j 

j-* < lail l Cjjjj 1$-Loj tSljiil j$Ja ^1 ajjlil jjiill .' ^Juj jji JIS .Hillim (jjA^l)j 

A Jallil J .(102/1 “ o-\] mi jjV (jn all) ^ ><ija] 1 dLL jj_lj Sjjia a jut A_l^. 

tl jLa-A j AljAak. <uj*Jll ^A ^1 )jl$] jjjjliilt U^aJjl ^Ull j U j£i 

(^jjui (iLUjV) :JLL 4_jjd 44 _uj«JL dll.ll JuA jll tSjjJl a jUl IaLjla ^i 

. llui dlLajV ( jjij 

j 4— iC. jVl 1 $j 3 J^JU ^ill Sjiill l$j .lljjj ^ aImUjuu* 1 3 nr. 4-lailll j 

j_Aj ...^tJ] <jK 11 jjJLij 4 a_j jll jj-ijj 4Ujjii( ji jljUI jjij :JUu ji £j-otyli .dil jjallj 

» L a 1 c. XjC- J-il f-«il <J j^xi jA-i J ajA ^_A 1 — a! ajuill jS/ 4 (oj^) l_i]jS jA (JjJasi 

Lol ^ lij JjJu-oj ( ( aO*ijJl^ jA jkj tSjjill j“> _>A (t-jjill) ji 4 $j*£ Vj .£Jj2u]l 

j_A j.^.hj La J jij Jj^l Ajtlll ^_a f-iijllj .ai^l J ^ jj ^ui j S^LaS .AjL^iVI (JujIxa ^ 
Xa . l" 1 nil j-A £ j-ill jA fuijll ji t^i 4ajjj]l j« £ J^j LJ Cujil j&lj uill 

jji-h-oj XiL j 4 Jolj jaixA u Ijjlj jLujVl j^ia. ji jla» V}j 4 joi^ll jA iJUL ji ^ >^aj 

.1 J> I J^U (ja jill jiia- jij • 

L— iLll ^_a 1 ^ A„lf*>w a ^-jijll jj g- ajj_j£ a L ajojI a jj^Ja (Jji 4 " nil] I jjSj jjUjiAl! jl 

. j ji a. il V ^jSJj j]l jA (Jjaii (187 “182/10) L)^ aa-ftSl 

j_A jLl ^1 j_Mi 4 A_aj ji. J_i aLp .^1 j^* jjJLk-all ^j-lc j^>ll <Lil LDUol jA ^jL*]l L# 



.^jadil ^ jL-^Vl Jjj J jA 
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1995 ****** / J*lll - >£UJI jaaJI 






jj_c. ^_a .li j *^-«i ^jJaj ^ijll ^b L# :aJqui (jjl Jla . jljjaJI ji oljjJt 

• (1) (30/1 (j-aj-aa-oil) (juUll 

(embryon) jjjjj-jS/l Abljjj IaaIj&I : <j nkil jj L»-i»n cL*.S/! $Ltk jj JjS u!j 

U\1-ia CJJ jJaJI j C— 1\ jjJI l^j jjjJjjjj (Cikt a l *m a (JjlS jj* 4jLLk 

^_a (j-jkJl 44_jjilll LjLjljjaJl ^-Sj jkj ji A^lajuil ^ J iSjjjl! ^ J! j It 

.tillj (j* jjSI jl (j M (jjkll o*j £y* jLuuVI jAj <ljl 

■Xju ^ ‘ J£*Sn IfrJ UJ^JiJ (Fetus I_y^) <f* J 4oiuV Ajjlllll ^Jaiiil j 

JJj 4 tV aJI j-A jL^V' ^-S (jjJjJ-iVl (ji «klj (j— k . jkuVi ^ (j*-tlaJI 

q-a (jLyJV) Uiii >u]j)) <3jS ^ (12/uak>ll) *jj"» ^ (jLkVI (3^ *■ ^ 

A jfckll 1 AJfck 4_ikU! \ Ilk j) j-S ^_i A lki al Ika> -u-^ 0 O- 4 AJ^Lm 

(j_jjaJI j-A dkill jjJjjjS/lj Aill tiljLji)) :-Uj3 ((..Ai*kt 

.(Jji>\l jkS/l #JjJ if*j i4JuJ»a1I Ji Aikll (jLkyi ^ilj ‘SjiLlI (jljjaJI iL-ijill J 

^ CjJjjj iAlLtll (_^1 4 kil]l »k jj^xc «Uiai (Ja«"iuiI jSj 

...^jtaJl J J IjS/l »jjJ ^ jli frlj-j i(jjkJl (jk*y I s_iJlk ^ Ijlta ^ <jk 

<\*K ,i*Ai ^ jikJi jk <ial] JLwtiuil JI Cjjjxij )-^ A frLJai JOkJ 

IjJjL ^Jj t(j U ut u ji jjjnaJI C5 k jjjlSjl ji i<ia.S/l ^k 1 jllSj . jljjS/l 

* ^“^ L . 'J J* (JLwtkuVl Ik <Aik I J jj 

LajSj ^1 ^LW^VI (> jk j 5 j^i jl£ ^Uil ^k 

:1^aa! (3jLkl Ajaj 

(3 il>^j ^ aI«J j* a, 11 <k-t CjkjlLk-fll (J^ 9 *^ ^ 1 h '**• ; j (j^i 

.1927 «292 - 289/7 c 7 ^4 
>292 /^jylftj (3 jLJI ^ 
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1995 j jomjj / J^tll — j«U]| iiuJI 






.Alaill l$-La Cluj ^all Sljill ^jlaL ^ pUjaLull AaaJl jAj EmbiyO ‘wijill “1 

•S j jjJI ^jll Sjijll ^1 k^ijjV Hilum jjLVlj Sjiillj jjLII -2 
. jjLII ^ aJlUI 4 <uUjj Micropyle : 4 -uj 2 i -3 
(s jj 2 l) (Jjiil (j^Ll _>aj ‘Testa ~4 

.Jjojjii, Ai JUL jl^a. jl ^Cac. Aala. <J£] ‘Cellulose “5 

jlc-fl jAj ‘Plumule .'^jluII — 6 
. ^jjU ‘cilia j -7 

•Tige :<jLJ ~8 

•Tronc :£^aJl “9 

.AaiuV Culm :^15 ji 5 x.l Jj j' Aa*-aS -JO 

.intemode -1 1 

. (1) £l] .. Herba :iliJ -12 

q\j jskJij 1 ' >' <ai t - a -'’j L. ^1 c_ij 1» all 1.1^1 CjUa»^L2l Lai j 

: Jli (jaa. 1 . ujJall ^alaJl Jjij jjaSoll (ju C nl£*l 

La «& <jV! <JjS I Jjufi ( 3 ^ JS (j jSj <jV £tL-aj A_*]£j jLuVl J 

jA jui) (Jjli* <j_j£ Lai .S jjliS 1 Jjlim O^J AjLSJI ^j] ^aSallla ^jlSJ 

(juula L_MaA FetUS aaill ( <j n>) <— al£ jjaUol Lalj . JaJ AaS JJjjjV L*a3 

j j_ 4 j '.f l-CocS/' ^-J A. A^.a c 2 /l£ 2 u jVj ilajc. La^ ij) 1 jijL ^ Ajualall cLalc. ^jS/ \itua~'uua 



£ 7 *ua ^jaJI ^a la ll ^ ax all aIxa /CiUjll CjlxaUaual ^yan J C±au j ^jual 1 i_i jL all ^ 

.289/7 
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1995 y fcmjJ /Jylll >uiUJl AAaII 






tU*J_tdU A^ 2 k ArjV jiiDU jna. AaHj ^C. Jill l \UW i_jlH J] ja frliuSU tLa$Juj 

djUHJI ji c5 »AaJL«a AaHj jLuVI jC- jajdl Jc. Jjb jA <Jj jjj jVl AaH jfr 

JAjMII V l^£U A^JU^ jat jYI aWL-aII ji A* J&tt 

V (Aida^j <djU3l J JU*U jHaj Vj <xabJI Jl c\& l*J jrU^j (aSEJI) 
ji J_jja 3I j_A (<-Jj_ill)j .dljl jjjjijV JLadLuil j-Hoj Vj if. ai3l A ■ ^ a< V] Xjiij 

A_jl J_aj Jj .A Ailll l_u£ ^ ja> Aj diajj-a JlSj taljill v—iLlc. jA j t 

.4_j jl j-JI jjjjfjl Aja_ujj jJLaj Vj <6-la.j jAjaJI ijj+* Si Jl jLL J «.\ djl AjaJI 

i 

. JJC.V jljJI oP* Sj^'j J*>\ (fJJj JJ)j 

U m»a -i_iiu 4 hftl l_j JLaJI j (A^> JH j—a QS*‘>\ Vi jl A Kfluli j-A JiuV djLa.HH o-l$i 
tJ Jc. djjlc. ^Jji jlai J ' J? Ja*1uU ji jHaJ j\ U-a djLullj jl jjaJl J jjjjVl 

jjj^)j_jVl jlj . ..^ui^La ^A^jaIaIIJ ji ^jaIaIIJ jA j (jajiJl I.J AaJL-a Aa1& 

.£]) .... (1) C jila UA^ia te iBL V] U J-aauV jljtaJlj djlu3l 

A-ijau ^_S LLaJ jlH cJj. L a I I ji aJJ*JI a^ A J alidade- La jA I jji JavMjj 
jJ j_j ddl£ I jl AajJiaII Auj*JI djIjjUl j JaliiSfl c-LJ Jc. jl£j t^aLtil ^rUnn-iall 

i-dHH jJaJ A^dUa^VI JiLilS/l dLL jA J£ Jc. jSt aSj tdu^jl ^aUl <>-*11 

LjJ IJlk. J i,li^l dlli Jc. Ji»j ^ I jla tdliiJl J djUlIj jl jaaJI fjc. ^ AajJaII AujJI 

.A^jj]I ji ^-dajll J) 

c ^l JL_i jlHa (LLaj I jaV. 5 jjSaaII a *y \ - ^ J c_j jLu3l ji Jaa^L L*£ 

A_ja 1 Ja&Ut c_U j*u3l OC-I ji ji Idui Jaa^L La£ tAjjjadj ^1 L^aa 3I ^-da j J Adall AAwailll 
^_a jaAl ^jda-dl—i 'i jftij j_£j Jj Aa. jj AauDUl j AuL Jl juiUI JalAli Jc. dj Jj^ojSI 

^_S dj_adll J_daAJ jl£ Laj t^aloJI JmII C_UiiLLa3l Jail! I ^C-l jj jl£ (Jj 4 ^jl1xS/I 

julad ^jall ^1*31 £ a>a 3I U^a /dJUSI djLOU^I ^ J draJ /jjb <(/ j!JI (,) 

.322 - 321 /6 c 8 g- 
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1995 j iqmija/J^III o^Jl^a - >»l*ll4<ud1 






Uail (JJii} \ a.lir. (jL£ J j (J-i—j JLmIuiI tilll <_$jl j] £>Ua*<<x«JI jj 

.4jj^)*J 1 4*111 (jjjljS gji AajIaII j+ual\ (Jiill j u_uj*jJI JiC-l ji <Ac. ^iaj ^ liaJ q\J-i> ^ix>\ 

^ h^n J I J_ iC- (jjUl t-JjaJI *-1*1*11 4_«jLa jl£ (j] (J jil\ (j^AJ Ajla Lalji. J 

AjJll aLJoJ (ji J < jjiit I1& CjLjIAj 4jlUI ^1} 41a>jj J 0 1a CLil -k Ur> n-> a 

. jj-ijiIj V 4j*1*1I 4jj^>*JI 
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